New variants of malignant glioneuronal tumors: a clinicopathological study of 40 cases.
To demonstrate that malignant glioneuronal tumors comprise a large spectrum of neoplasms, without mature ganglion-like cells, that may histologically resemble any malignant glioma (World Health Organization Grade III or IV) but have a distinct biological behavior. This series includes all tumors diagnosed as malignant glioneuronal tumors (MGNTs) in our routine practice during a 2-year period during which neurofilament protein (NFP) immunostaining was performed in any case of suspected malignant glioma with unusual clinical, radiographic, and/or histological features. Immunostaining using neuronal markers (NFP, NeuN, synaptophysin, and chromogranin) and glial fibrillary acidic protein was done on paraffin sections after antigen retrieval. The presence of NFP-positive tumor cells, including those in mitosis, was used as a hallmark diagnostic criterion of MGNT. All tumors coexpressed glial fibrillary acidic protein and NFP. Other neuronal markers tested were inconstantly expressed. No recurrence was observed at the primary site in 36.4% of patients who underwent gross total resection. Twelve patients (33.3%) developed intra-axial and/or systemic metastases, and 4 were free of disease at 39 to 184 months. Univariate analysis revealed that gross total surgical resection was the most important prognostic factor predicting survival (44 versus 15 mo; P < 0.0001), followed by a long duration of symptoms (>1 yr; P = 0.005), young age at symptom onset (children versus adults; P = 0.045), and absence of necrosis (P = 0.02). Gross total surgical resection (P = 0.001) and a long duration of symptoms (symptoms > 1 yr; P = 0.013) proved to be independent and statistically significant prognostic factors in the multivariate analysis. NFP immunostaining is required to identify MGNTs accurately. Their distinction from malignant gliomas is of paramount clinical importance, particularly for neurosurgeons, because gross total surgical resection may be curative in some cases. Finally, MGNTs may account for the long-term survival and/or occurrence of metastases demonstrated in a subset of malignant gliomas.